CTCCCTCCAAGTTGTCCAGCCCGCACC6CCTCG(3GGTGTCCAGCCGGCTCCCQGACGCCCTCCTGGGGCCGGCCGCGGGGCCG 90 



GCCCCCCCTCAGCACAAAACAQGAAGAACCAGGCTCGGTCCACTGGCACCCACC7CCCTACCTCCTGTCCCAGCCGCCTGGCCTGTGGCA ISO 

CCCCATTCCCAGCGTCCCCGACTGTGACCACTTGCTCAGTGTGCCTCTCACCTGCCTCAGTTTCCCTCTCCCCCGCGATCCCGGGGCGAG 270 

n A G R 

CCTCTCTCGTTTCCTGGCfifiCCATTTCACGGCTGTCATTCTGCTGACGAACTTCCCCGGGTGACCCCCCGCTTCCTCCGAGCCTCGCACC 360 
C SLYSVRAFHeCOSAEELPRVSPRFLRAVH 

jSmal 

CCCCTCCCGTCTCAGCCAGCATGCCAACCACGCCCTCCCCCCCGGeCACCCAGTGTATCACCAAATGCGAGCACACCCCCCCCAAGCCAC 4S0 
F PPVSARKPTRR W.A PGTQCITKCEHTRPUP 

: 



a jStuI JCpni 

; IGGCAGCTCGCCTTCCGCAACGGCGACCTGGTCACCATCCTGQAGGCCTCCGAGAACAAGAGCTGGTACCCCGTCAAGCACC^ STO S H ^ 

£tArRKCDVVT|LEACCNKSVTR VK«H T3 



^ CACAG^ACCCGCTGCTGGCAGCTGGGGCCCTGCGGGACCGGGAGGCCCTCTCCGCAGACCCCAAGCTCACCCTCATGCCGTGGTTCCAtG 630 
C QeGLLAAGALREREALiSADFKLSLMPlWFH 



f YU II f St t 

CGAAGATCTCCCGCCAGGAGGCTGTCCAGCAGCT6CAGCCTCCCGAG6ATCCGCTGTTCCTCCTGCGGGACTCCGCGCGCCACCCCG6CC 720 

CKl SGOEAVQQLQPPEOGLFLVRESARHPC ^ ji - 

pal 

ACTACCTCCTGTGCGTCAGCTTTGCCCGCGACGTCATCCACTACCGCGT6CTGCACCGCGAC6GCCACCTCACAATCGATGA6GCCGTGT B\Q 
D TYLCVSrGRDY IHYRVLHROGHtT I OEAV 

TCTTCTGCAACCTCATGGACATCGTGSAGCATTACAGCAAGGACAAGGGCGCTATCTGCACCAAGCTGCTGAGACCAAAQCGGAAACACG 000 
FFCNLflOMYE H Yj SKOKGAICTKLVRPKR.KH 

PstI 

5CACCAACTCGGCCCAGCAGGAGCTGCCCAGGGCCGCCTGGTTACTCAACCTGCA6CATTTGACATTGGGAGCACAGATCGGAGAGCCAG 990 
C TfCSAEEEtARAGVLLNL OHtTLGAQ ICEC 

V W 

Pstf jStul 

S ! 

AGTTTGGAGCTCTCCTCCAGGGTGAGTACqTGGGGCAAAAGGTGGCCeTCAAGAATATCAAGTCTGATGTGACAGCCCAGGCCTTCCTCG 1080 
g FGAYtQGEYtQQKYAVKHtKCDYTAQAFt 

ACCAGACGCCCGTCATGACCAACATCCAACACGAGAACCTGGTGCGTCTCCTGGCCGTGATCCTGCACCAGGCCCTCTACATTCTCATGC 1170 
DETAYHTKtlQHENLVRLLCyttHOCLYlVH 

AGCACGTCAGCAACCCCAACCTCGTGAACTTTCTGCGGACCCGGCGTCGAQCCCTCGTGAACACCCCTCAGCTCCTGCACTTTTCTCTGC 1260 
EHVSK GHLVNFLRTRGRALYNTAaLLQFSt 
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HinO UI 
i 

ACCTCGCCCAGGGCATCGAGTACCTGGAGAGCAAGAACCTTGTGCACCGCGACCTGGCCCCCCCCAACATCCrCCTCTCACACGACCTGC 1350 
HVAECnEYLESKKLVHRDLAARNlLYSEOL 



TCCCCAAGGTCAGCCACTTTCCCCTGGCCAAAGCCGAGCGCAAGGGCC7AGACTCAAGCCGGCTGCCCGTCAAGTCGACGGCCCCCGACG ^^^0 
VAKVSDF'GtAlCAERKGXD SSRLPVKWTAPC: 

CTCTCAAACACCGGAAGTTCACCAGCAAQTCGCATGTCTCCAGTTTTGGGGTCCTCCTCTCGCACCTCTTCTUTATGGACCCGCTCCG t630 
A t KHGKFrSKSOVVSrcVt.tVEVfSYCRAF 

Kpnl 

jlCCCTAAAATCTCACTCAAAGAGGTGTCeGAGCCCGTCGACAAGGCCTACCGCATGGAACCCCCCCAGGCCTGTCCAGGCCCCGTCCACC t820 
TftCnSt.KEYSEAVg>CCYRf<EPPEGCPCPVH 

mCTCAT6AGCAGCTSCTCGCA<JGCAGA^CCCGCCCGCCGGCCACCCTTCC6CAAACTGGCCGAGAAGCTCCCCCGGCAGCTACCCAGTC 1710 
titHaSCWEAEPlARRPPFRJCLAEKLlARELRS 

r^^ ^ > A n^yfv:. ^-L ^ 

c4CGTGCCCCAGCCTCC6TCTCAGCGCAGGACGCCCACGGCTCCACCTCGCCCCGAAGCCAGQAGCCCTGACd^^ t800 
|t{cAPASYSGQ0A0C5TSPRSQeP, / 

ItGGCCCCAGAGGACCGACACAGTCCAGAGTGCGGCGTGGGGGCACTGACCAGGCCCAAGGACGGTCCAGGCGGGCAAGTCATCCTCCTCC 1890 

^^CCCACAGCAGGCCCTGCCCCACCTAGGGCCCTCTGGGCGGCCCCTGGACACCCCACACCTCCGAAGCATGATCGCCCGATAAACACGG 1080 

J^TCTAAGGACTCTAAAAAA 2000 
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ccgctttttgcttagagcttgagagt'caaag aggacccacatgtatacttc'ggctctagcgagt \GGATGATAATATGGATACA 90 

MOT 

AAATCTATTCTAGAAGAACTTCTTCTCAAAAGATCACAGCAAAAGAAGAAAATGTCACCAAATAATTACAAAGAACGGCTTTTTGTTTTG 180 
KSl LEEL LLKRSOQKKKflSPN jNYKE RLFVL 

ACCAAAACAAACCTTTCCTACTATGAATATGACAAAATGAAAAGGGGCAGCAGAAAAGGATCCATTGAAATTAAGAAAATCAGATGTGTG 270 
TKTNLSYYEYDKMKRGSRKGSIEIK K I — R_C V 

GAGAAAGTAAATCTCGAGGAGCAGACGCCTGTAGAGAGACAGTACCCATTTCAGATTGTCTATAAAGATGGGCTTCTCTATGTCTATGCA 360 
EK VWLEEQTPVEROYPFQ 1 VYKDGL LYVY A 

TCAAATGAAGAGAGCCGAAGTCAGTGGTTGAAAGCATTACAAAAAGAGATAAGGGGTAACCCCCACCTGCTGGTCAAGTACCATAGTGGG 450 
SNEESRSOVLKALQKEIRGNPHL l VKYHSG 

TTCTTCGTGGACGGGAAGTTCCTGTGTTGCCAGCAGAGCTGTAAAGCAGCCCCAGGATGTACCCTCTGGGAAGCATATGCTAATCTGCAT S'JO 
PFVOGICFLCCQQSCKAAP GCTt WEAYANL H 

ACTGCAGTCAATGAAGAGAAACACAGAGTTCCCACCTTCCCAGACAGAGTGCTGAAGATACCTCGGGCAGTTCCTGTTCTCAAAATGGAT 630 
TAVN EEKHRVPTFPOR| VLK IPRAVPVLKMO 

gcaccatcttcaagtaccactctagcccaatatgacaacgaatcaaagaaaaactatggctcccagccaccatcttcaagtaccagtcta 720 

aJp S S S T T L |AQYDNESKKNYGSQ PP SSSTS , L SUs 

gcw:)uvtatgacagcaactcaaagaaaatctatggctcccagccaaacttcaacatgcagtatattccaagggaagacttccctgactgg 810 

A^jo Y. DSNSKK IYGSQPNFKHQY| IPREOFPOV 
TGcSSaAGTAAGAAAACTGAAAAGTAGCAGCAGCAGTGAAGATGTTGCAAGCAGTAACCAAAAAGAAAGAAATGTGAATCACACCACCTCA 900 
yhM V R KUKSSSSSEOVASSNQKERNVNHTTS 

AaIaTTTCATGGGAATTCCCTGAGTCAAGTTCATCTGAAGAAGAGGAAAACCTGGATGATTATGACTGGTTTGCTGGTAACATCTCCAGA 990 
Kfll SWEFPESSSSEEEENLODYO |W F A G N 1 S R 

tcIqaatctgaacagttactcagacaaaagggaaaagaaggagcatttatggttagaaattcgagccaagtgggaatgtacacagtgtcc 1080 S^'d ,^ 

4U SEQL LRQKGKEGAFHVRN SSQVGHYTVS 

TTkTTTAGTAAGGCTGTGAATGATAAAAAAGGAACTGTCAAACATTACCACGTGCATACAAATGCTGAGAACAAATTATACCTGGCAGAA 1170 
LF SKAVNDKICGTVKHYHVHTNA ENKLYLAE 

AACTACTGTTTTGATTCCATTCCAAAGCTTATTCATTATCATCAACACAATTCAGCAGGCATGATCACACGGCTCCGCCACCCTGTGTCA 1260 
N Y C F 0 S I P K L I H^ Y HQHNSAGMITRLRHPVS 

ACAAAGGCCAACAAGGTCCCCGACTCTGTGTCCCTGGGAAATGGAATCTGGGAACTGAAAAGAGAAGAGATTACCTTGTTGAAGGAGCTG 1350 
TK A NKVPOSVSLGNGIWELKREEITLLKEL 

•GGAAGTGGCCAGTTTGGAGTGGTCCAGCTGGGCAAGTGGAAGGGGCAGTATGATGTTGCTGTTAAGATGATCAAGGAGGGCTCCATGTCA 1t40 
GS GQFGVVQLGKWKGQYDVAVKH IKEGSHS 

GAAGATGAATTCTTTCAGGAGGCCCAGACTATGATGAAACTCAGCCA-TCCCAAGCTGGTTAAATTCTATGGAGTGTGTTCAAAGGAATAC t530 
E DEFFQEAOTHHKLSHPKLVKFYG VCSKEY 

CCCATATACATAGTGACTGAATATATAAGCAATGGCTGCTTGCTGAATTACCTGAGGAGTCACGGAAAAGGACTTGAACCTTCCCAGCTC 1620 K 
PI YIVTtYISNGCLLNYLRSHG KGLEPSQL 

TTAGAAATGTGCTACGATGTCTGTGAAGGCATGGCCTTCTTGGAGAGTCACCAATTCATACACCGGGACTTGGCTGCTCGTAACTGCTTG 1710 
L EHCYDVCEGtlAFLESHQFIH RDLAARNCL 

GTGGACAGAGATCTCTGTGTGAAAGTATCTGACTTTGGAATGACAAGGTATGTTCTTGATGACCAGTATGTCAGTTCAGTCGGAACAAAG 1800 
VORDLCV KVSDFGHTRYVLDOOYVSSYGTK 
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TTTCCAGTCAAGTGGTCAGCTCCAGAGGTGTTTCATTACTTCAAATACAGCAGCAAGTCAGACGTATGGGCATTTGGGATCCTGATGTGG 1890 
FP VKWSAPEVFHYFKYSSKSDVWArGlLHW 

GAGGTGTTCAGCCTGGGGAAGCAGCCCTATGACTTGTATGACAACTCCCAGGTGGTTCTGAAGGTCTCCCAGGGCCACAGGCTTTACCGG 1980 
EVFSLGKQPYDtYDNSQVVLKVSQCHRLYR 

CCCCACCTGGCATCGGACACCATCTACCAGATCATGTACAGCTGCTGGCACGAGCTTCCAGAAAAGCGTCCCACATTTCAGCAACTCCTG 2070 
PH LASOTIYQiNYSCWHELPEKRPTF jQ Q L L 

TCTTCCATTGAACCACTTCGGGAAAAAGACAAGCATTGAAGAAGAAATTAGGAGTGCTGATAAGAATGAATATAGATGCTGGCCAGCATT 2160 
SS I EPLREKDKH. 

TTCATTCATTTTAAGGAAAGTAGCAAGGCATAATGTAATTTAGCTAGTTTTTAATAGTGTTCTCTGTATTGTCTATTATTTAGAAATGAA 2250 

CAAGGCAGGAAACAAAAGATTCCCTTGAAATTTAGGTCAAATTAGTAATTTTGTTTATGCTGCCCCTGATATAACACTTTCCAGCCTATA 23^0 

GCAGAAGCACATTTTCAGACTGCAATATAGAGACTGTGTTCATGTGTAAAGACTGAGCAGAACTGAAAAATTACTTATTGGATATTCATT 2430 

CTTTTCTTTATATTGTCATTGTCACAACAATTAAATATACTACCAAGTACAAAAAAAAAAAAAAAAAAAA 2500 
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CCCCACTGSTCGAAACACAGGAACAGACTTGAAAFACGCCCACAGCTCCfGGCGAAACCAACACCTCGAGGTTTTACCAGGCATA 90 

AAAAGACACCTTCCTAGTGAGCAGCTGCCCAGCTCCTGCTCAGTTTTGCCTCGGGCTAGCACCTCCACCCACAGAAAGCAAGCCGGTAAG ISO 

TCTCTCCAGGTACSACTTCCTGCAACCCAGCTCCTGGACTCATCTGAAAC6GGACTTTGCATACTCTCCGAAGTATGGTCAGTT6GTGCT 270 

« V S V C 

CACTTCAAAGTTGCCTGGTGAAGGAAGATAAGCTCGATCGCAGAGACTAAGSGGAGAGGGAGAAGCCCTGCrCCTCTTCTCCCCACCAAG 360 



CCACAATCACCAACATCTGTCAGAGCCTCTGGGAGTACCtAGAACCCTATCTCCCCTGTTTCTCCACGGACGCAGACAAGTCAACCGTCA 450 
WSNICORLWEYLEPYLPCLSTEADKSTV 

TTCAAAATCCAGCGGCCCTTTCCTCTCCCCAGTCACAGAGCCATSGCCACTACTTTCTCGCTTTGTTTCATTACCAGGCTCGGACTGCTG 5^0 
I CNPGALCSPQSQftHGHYFV .ALFOYOARTA 

AGCACTTGAGCTTCCGA6CAGGTGACAAACTTCAAGTTCTCGACACTTTGCATGAGGGCTQGTGGTTTCCCAGACACTTG6AGAAAAGAC 630 ^ O 
.^ED LSFRACOKLQVLOTUHEGVWFARHLEKR 

' ' ■ — • — 

'%CATGGCTCCAGTCAGCAACTACAAGGCTATATTCCTTCTAACTACGTGGCTGAGGACAGAAGCCT^ 720 
^ft O GSSQQLQGYlPSNYVAiEORSLQAEPiVF F 



,5ACCAATCGGAACATCAGATCCAGAGAAACAACTATTATATTCAGAAAACAAGACCCCTTCCTTTCTAATCA6AGAAAGTGAAAGCCAAA 810 
AlCRSDAElCQLLYSENKTGSFLtRESESQ 

CjUGGACAATTCTCTCTTTCAGTTTTAGATGGASCAGTTGTAAAACACTACAGAATTAAAAGACTGGATCAAGCGCGATTTTTTCTCACGC 900 
I k C EF3L3VLDGAVVKHYRTKRLDEGGFFLT 

r ,CAACAAGAATCTTTTCAACACTGAACCAAT7TCTGAeCCACTACACCAAGACAACrGACCGCCTGTGTGTCAAGCTGGGGAAACCATGCT 990 
l^ f R RIFSTLNEFV SHYT»C| TSOGLCVKLGKPC 

I^^TAAAGATCCAGGTCCCACCTCCATTTGATTTGTCGTATAAAACCGTGGACCAATGGGACATAGACCGCAACTCCATACACCTTCTGAAGC lOaO 
Sit K l aVPAPFOLSYKTYOQVE lORNS I QLLK 

r JgATTGGCATCTGGTCAGTTTGCCGAACTATGGGAAGGTCTGTGGAACAATACCACTCCACTACCAGTGAAAACATTAAAACCACGTTCA^ 1170 

" R L csgqfgevveglwnnttpvayktlkpgs 

7GGATCCAAATC ACTTCCTG AGGGAGGCACAGAT AATCAAQAACCTAAG ACATCCAAAGCTTATCC AGCTTTATGCTGTTTGCACTTTAG 1 260 
HOPKDFLREAQItlKKLRHPICLlQLYAVCTL 

AAGATCCAATTTATATTATTACAGAGTTCATGAGACATGGAAGTCTGCAAGAATATCTCCAAAATGACACTGGATCAAAAATCCArCTCA 1350 
EO PIYI ITELHRHCSLQEYLOHOTGSKIHI. 

CTCAACAGGTAGACATGCCGGCACAGGTTGCCTCTGGAATCGCCTA7CTGCACTCTCGGAACTACATTCACAGAGATCTGCCTGCCAGAA 1440 
TQOYDMAAOVASGrtAYLESRNY IHRQLAAR 

ATGTCCTCGTTGGTGAACATAATATCTACAAAGTAGCAGATTTTGGACTTGCCACAGTTTTTAAGGTAGATAATGAAGACATCTATCAAT 1S30 
WVLVGEHNIYKVADFGtARVFlgVONED I YE 

CTAGACACGAAATAAAGCTGCCGGTGAAGTGGACTGCCCCCGAAGCCATTCCTAGTAATAAATTCAGCATTAAGTCCGATGTATGGTCAr 1820 
SRHElKLPVKVTAPEAtRSNKFSlK S O Y V 3 

TTGCAATCCTTCTTT ATGAAATCATTACTTATGGCAAAATGCCTTACACTGGTATGACAGGTGCCCAGGTAATCCAGATGTTGGCTCAAA 1 7 10 
F GSLLYEIlTYGKHPYSCnTCAQVlQHLAQ 

ACTATAGACTTCCGCAACCATCCAACTGTCCACACCAATTTTACAACATCATGTTGGAGTGCTGGAATGCAGACCCTAAGGAACGACCTA ISOO 
HY RtPGPSNC POQFYNIWLECVNAEPKERP 



FIGURE 3A 



CATTTGACACACTGCCTTGGAAACTTGAAGACTATTTTGAAACAGACfcfTCATATTCAGATGCAAATAACTTCAf AAG 1890 
T F| ET LRWKLeDYFETDSSYSDANNf I R. 

AGAAGAATATCAAATAATAAAGTAGCAAAACAAATTCAAATAATCCATTCCAAAATACAATGTTATCAACCAACTGCACAATCACTTTAT i960 

CCTCACATATTCAAGTGATAQGATAAASTTGCCCATGTATTATGAAAAACATTATTTGTGCATTTTATTGACTGGGCAACACTGCAGGAC 2070 

ACTCAAGGTCATATATAATTGCTCACTGCCTGGAAAATTAAGCACACTAAACCAAGTTATTTTTCTTTTTAAGAGATACTTACATTTCCA 2160 

TTTATTGTTTGAAATGTCGCCATCAAGAGAATCAACAGATCATAGTCCAATTTTTACTCACTCATGACTGTGTAGCATTTTtCTCTTTAC 22S0 

t 

TCATTAGACTGGTTATTCATTATTCCTCAGATTCCTCAATCCCATCAGSCTCTTATTATCAAGQAATTTGATTGCTTTGCTGCACAGCAG 2340 
CACCTCTCCTTTCAGATTTTTTTTTCTCTTTTAAAATATCCTGTAACTACAATCATCGTAAAGCCATGTTAAATGACTTCATTGTACTTC 2430 
CACTAATTGCACATTTTTTTCTATGCATAAAAAAATGATGCACCTGTTGAGAAAACGAAGTCTTTTTCATTTTGCAGAA6GAAATGATGG 2520 
AATTTTTCTGTACTTCAGTATGTGTCAACTGAGACTCATATACATTAGTTTTAATCTCTTAATATTGAGAATCAGGTTGCAAAACGGATG 2610 
AGTTATTATCTATGCAAATGTGAGAAATGTCTAATAGCCCATAAAGTCTSACAAATACCTATCAAAATAGTTTAGGAAAATGAGACGAGA 27C0 
ACmTAGGATTGCTCTCGCCTAGACTTCTGAGTAATTAATAAACAAAAAGAAGTACCAAAAAAAAAAAAA 2770 
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Expression of MKKl and MKK2 
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MKK2 AND MKK3 AUTOPHOSPHORYLATE 
TRANSPHOSPHORYLATE PROTEINS WHEN EXPRESSED IN BACTERIA 



1 |m AGRGSLVSWRAFHGCDSAEELPRVSPRFI.I MKKl aa 

1 ySAIQAA hCSK (JH0559} 



31 IrAWHPPPVSARMPTR R^ W a P G T O C I^T K C E h"t] MKKl aa 



I W A P G T O C I T K C E H Tl MKKl aa 
HwIp s Ig tI eIc iFaIkIy N F H hCSK (JH0559) 



61 IR P K P G e l AFRKGDVVT 1 L.EACEN K S W Y R V K MKKl aa 

22 G T A E O DlLrilFfc lK G D vf lHT lIvAVTKDP N^i^?_YJK a[k\ hCSK (JH0559) 



91 \H H T S G O E G L L A A G A L R E R E A Xj S A D P K L S li K 

52 N K V -1g(r|e_g| ^ ^ p|a1u y V o k}r e| g V kIaIg t \k L S L M 



MKKl aa 
hCSK (JH0559) 



121 
81 



P W F H G K I S G O E A V Q P LOP P E D G L F L V R E S Aj MKKl aa 

pwfhgkxI tre qIaIe r i.ItJy]p p eFt Ig l f l v r e si r hCSK (JH0559) 



151 |R h p G D Y V L C V S F G R D V IKY R V L H R D G H L T I MKKl aa 

111 N y Ip G D Yr r lli C V si c D G kIvI^H Y^J I M Y H A S Klljsllj hCSK (0110559) 
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14lf 
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DEAVFFCNL M DM V E H Y S K D K G A I C T K L VR P MKKl aa 
P_ErElvrYlFrElN L mIo l Iv E H yI t sIdIa D G lIc tIrLiJ I kLpI hCSK {JH0559) 



2li Ik RKH G T KS A EE E LA R A G W L L N LjQH L T I. G^Jj] MKKl aa 

1?| iKTvlTElG^Tn^^ ^CSK (JH0559) 



241 

2bi 

251 

2m 

^1 

359 
321 

389 
351 
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MKKl aa 
hCSK {JH0559) 



Q A F L D E TA V M T KM__0 H E N L V R L L G V I LHJil MKKl aa 

OAF lF aIeIa Siv M tIo L RlHrilN L. vIq I L L G V ll V E E K G hCSK {JH0559) 
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G L Y X Vr rlElY M aIk Grsll, vl D Y I L_ rFsI R G_e1 S V L G G D C hCSK (JH0559) 



L li O F SLHVAEGMEYL E S K K L V H R D L A A R N Xj MKKl aa 

L lFk If S Lf plvrclErA lM E Y L e1 G N N f Iv H R D L A A R NI V hCSK (JH0559) 



LVSEDIiVAKVSDFGLA K A E R K G 1^ D S S R L P V 

li V s E dF n Iv a k V s d f g lF tIkIe a s s t oIdIt g k[l P_Y 



MKKl aa 
hCSK {JH0559) 



KWTAPEALKHGKFTSKSDVWSF G V L h W E VjJ MKKl aa 
KWTAPEAlI re k Ik fI S t Ik S D V W S F GI x Il L W eI I Y hCSK (JH0559) 



419 jS Y G R A P Y P K M S L K E V S E A V E K G Y R M E_P P E G MKKl aa 

381 LsTfIg fifv]P Y pIr X pIl Kfolvlv P r Iv E K G Yl KtMlP aIpIdIgI hCSK (JH0559) 



449 
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C P G P V H V L M S S C W E A E P A R R P P F R K L A E K L MKKl aa 

AlvjY E vIm]k nLcJ^Jh L D ALArMlR.,PfslFl L QlldRlElQlrJ hCSK {JH0559) 



479 lARELRSAGAPASVSGODADGSTSPRSOEPi MKKl aa 

441 EH IKTHELH L hCSK {JH0559) 



FIGURE 9 



1 
1 
1 
1 



I L E EJLIL L K R S Q Q K K K| M|S P 
LI L e[s' I fIl K R S Q Q K KK T S P 
Tlr, K Fnor?;] tIkIk Ic; o o kI r rI t S F 



N 


N Y K 


E 


Li 


N F K 


K 


S 


N F JC 


V 



R L 

R-Ll 



MKK2 aa 

hAtk (X58957) 




F V li T Kj T N 
Flilli t[xH K 



F V L T kI a suJaIxTfIsId r — h Ig kI k R t l 



L S Y Y E 
L S Y Y E 



Y D K MlK R G S 
Y D F E rFgIr Ir G S 



KGSTIeI I K MKK2 aa 
K G S i[d^V E hAtk (X58957) 
K G S I eI l S hTKT (1-10717) 
itfTec (X5663) 



R 


C V e 


K 


V 


N 


L 


e 


E Q T| 


p] V 


E R Q 




MKK2 


aa 


T 


C V E 


T 


V 


V 


P 


e 


K N P! 


£} P 


E R O 


IPRRGEESSEM 


hAtk 


{X58957) 


K 


C V e 


I 


V 


K 


S 


D 










hTKT 


(L10717) 



xtffec (X5663) 



Y P F Ql I|V Y|K DiG L li Y VIyTaJ S NIe E 

Y p F Q V V y dIeIgTpIl y V f]_sJp]t1e E 

Y P F O V Vr HlplN Y fLL Y V F A p| D rIe 

4 S fIp]V K INF HSSP 



78 
90 
70 



E Q 



I S I 
I S I 



I E R F P 
P C H Y K 




MKK2 aa 
hAtk (X58957) 
hTKT (L10717) 
Q nCTec {X5663) 



MKK2 aa 
hAtk (X58957) 
hTKT (Li0717) 
itfTec (X5663) 



EAYANLHTAVN MKK2 aa 

ElN R N g[s1l K P G S hAtk (X58957) 

0 p hTKT (L10717) 

N L F E S[lll irfTec {X5663) 



15| ^ E E K H R VP 
18§; S H R K T]K K 
141- T K N A SliLK 
73 - ' - 



SfJpId r V Ii k iFpIr a V P V 



p li p p 

PjL P P 
RtK T I, P P 




L KIM D A PIS S MKK2 aa 

E D Q I |L K k1 P l Ip pI e hAtk {X58957) 

X) n K r^-^" ^'^^ (L10717) 

llK KiR rIp Pi - ittrec (X5663) 



188- S T T L A 
206 HI A A aIp 

166 R P 

89 Sp I pL£ 



DiN E 





s 


K 


K 


L 


K 


K 


E 


T 


V 




E 


I 


]p 


N 


f 



NYGSQPPSSST S Iif AlolY D 

V V A Ii Y D 



VH A L 
V V Al Mi 



Y D 

yjdJ 



MKK2 aa 
hAtk (X58957) 
hTKT {L10717) 
irtTec {X5663) 



218 S N S K K I Y G^JqLp^F^M^Y^^JP^^ 
225 fylM P M n[a1nLp L '"^ 



Ql T N D P Q 
Flfil A T eHh 




W W lQ V MKK2 aa 



Ii EJeFsInIlI PjW W R aI hAtk {X58957) 
J^lCd slslE ifH W W RjV hTKT (Iil0717) 
I Ii eI k N D frTH W W R a1 irilec (X5663) 



K L K S S S S S E d[ v1a1s^N Q K 
E G Y| ifp sInIy] V T 
EGYVPSSYlL V 



-IK N G 

- rIn G 



RNVNHTTSKIS MKK2 aa 

_A hAtk (X58957) 

KS hTKT (L10717) 



.[k1 . irTec {X5663) 



FPESSSSEE 



E lN lil D pfYlpfwlF A G 

P S i[ e]m 
N lisr L eI t 



Y E W Y 

Y E W Y 

yTgIwy 



I n I s, 

H MTJ 

sfTs Rl 



R S Q|S 
R S O A 



rInTtnIr 



E Q L Ii R QjKlG K E G|a|F M V R|N|S S 
E Q Ii lifK lo E G K E G G f[i]v R P S SJ K 

e[k]l lIl p tIg k e g[a1f m V r p s ir T 
E o L L r1 tFeI p Ik eggfmvrpssoi 



v[g 


M 


A G 


K 


A G 


T 


pIg 


L 



Y T V S; 

Y T V S 

Y T V S 

Y T V S[ 




MKK2 aa 
hAtk (X58957) 
hTKT (Iil0717) 
iriTec {X5663) 

MKK2 aa 
hAtk {X58957) 
hTKT (Iil0717) 
rrfTec (X5663) 



FIGURE 10A 



337 
322 
280 
184 



K 
K 
K 
IKI 



a[v] nId 

T " Fg D 



K K 
P Q 



G T VlK H Y H V 

ill vmRjH y\v\\l 



A Vivj S E N N P C lx K H Y Hi 
F G -l^E G S S G F r Ih Y hI 




F DS I 

f Is t1 I P 



EL, I N Y H Q H N 
Ltlli_X N Y H Q H Nf 

111 ibdElxjilKiiL^ 



K 
K 


E 
E 


T 

T 




N 
N 


S 

s 


A 
A 




L. I X SI R lilKlY P V 
GliVTRLRYP V|C 
or. VTRI.RYP V Sl 



394 It Kt A N K Vf p 
379 Q Q n IK n ap 
340 _F G R Q Ki A P 
243 FFkI g IK N A P 



D S V sf lTGlNfGlirwri lL K R EBlfTlLlL K E L| 
SjT A G L G Y Glsiw E I D P | K Dt LT F L K E 
VTA G lFrIy G K IJOLP S E I. T F 

tIt A gFf SlYrp lK W E XI N I P S E I. T F 




MKK2 aa 
hAtk (X58957) 
hTKT (L10717) 
irfTec {X5663) 



hAtk (X58957) 
hTKT <L10717) 
nffec (X5663) 

MKK2 aa 
hAtk (X58957) 
hTKT (L10717} 
icffec {X5663) 



GSGQFGVV 
gEIg Q F G V V 
G S G O F gEIv 
gIi Jf G V V 



QlL G K WLKjG Q Y D V AIvJK M X K E G 
kIHg K W R G O Y D V A I K M X K E G 

V A X K 



HfLGlYlwtL N K D K 

r Il G K w rI a Io yI k 



V A X Kl 



s 


M S 


MKK2 


aa 


s 


M S 


hAtk 


(X58957) 


A 


MS 


hTKT 


(L10717) 



E G A Ml C nffec (X5663) 



EfFljLQjE ALQ_T]M MKLSHPKL V|_K_FJY G V CLsJkIe Y MKK2 aa 
EFXEEAKVM m|n} I. S h\M KLVQLY 



D F X E E AtE| V M M K L 
DFXEEAKVMMKIil 



JtIh 



PKlrVQI-YGV CLL E 
PKIiVOIiYGV C t) O 



PXYXVTEYXS 
P xjFllElT EIyImLa 
P X lc iD vfFlE F M E 
PXYXVTEFME 



GCLIiNYCR 
G C L JULY L R 



L E M C 
L E M C 

l\g\h C 

SIM 





D V C E G M AJFJL, E S H 
D V C E[A]M[ijY L E SJK 
DVCEGMAYL EjE A 
D V C E G mH s Iy li EI R N 




HRDIiAARNCL 
HRDLAARNCIi 
HRDLAARNCL 
HRDLAARNCIi 



V|d R D L^V K V S D F G MT R Y V L D D Q yIvJS S V G T K 

v~n1d qLg v v k V s d f g Ii. sI r y V li d dIBy t s s V g[s1k 

vIgJeIn^IvSIk V s d f g m t r[fIv l d d q y t s sPtIg t k 

:yU^_|<:|A fG V V K V S D F G mI a Ir YVIiDDOYTS SI sIgIaI 



F p V K w sLaJp e V fIhI 

F P vFrIw S P P E vrLMlY S K F 



P V K W 
P V K Wi C 




SSKSDVWAF G[ljr- M W 
S S K S dSw A F G V L M W 



F G V li M W 
F G V L M W 



hAtk (X58957) 
hTKT (L10717) 
IrfTec {X5663) 

MKK2 aa 
hAtk (X58957) 
hTKT (L10717) 
IrfTec (X5663) 

MKK2 aa 
hAtk (X58957) 
hTKT (L10717) 
IrfTec (X5663) 

MKK2 aa 
hAtk (X58957) 
hTKT {L10717) 
rrirec (X5663) 

MKK2 aa 
hAtk (X58957) 
hTKT (L10717) 
IrfTec (X5663) 



E V F S L G KIqIp YlD 
e IX Yl S L G K M P Y E 
E V F jgHilG kFx] P Y E 

eTxIfTt eIgIr Im pf FlE 



n 



rvTvl li K lV s o G H R li Y Rl MKK2 aa 



T Al 



H 



X AlO G L 

xIsTtIgifI 



R SJN S E V V BID 

n Pt Nl Y lE V vl T mFvIt r |g h r lI hI 



hAtk {X58957) 
hTKT (Iil0717) 
IrfTec (X5663) 



€34 
619 
580 
483 



P H Ii A S 
P H L A S 
LAS 



aFt K 




Y S C W H 
YS C W H 



c w 


K 


E 


r 


P 


E 


c w 


Q 


E 


R 


P 


E 



L lP El K 
K A D E 
D 



R P T 


F 


Q Q 


L 


L 


MKK2 


aa 


R P T 


F 


K I 


la 




hAtk 


{X58957) 


R PjA 




S R 


L 


L 


hTKT 


(ril0717) 


R PIS 




E D 


L, 




IrfTec 


{X5663} 



664 fsjsfllE p[Ur[eJk D K H 

649 Lsl Nud Ii D V M D e[e1 S 

610 R Q L a(e1x aIeIs {g1 L 

513 R tFiI d I e lI vl e1 c FeI e t fLgIr 



MKK2 aa 
hAtk (X58957) 
hTKT (L10717) 
IrfTec {X5663) 



FIGURE 10B 




A - T 

- G - - 
A -(Uq R 
_ Js] - P A 

K l[e1 P - V a 
G® dCU d 

F L Q V 



L TlHilRSGSLiSC - 
G Q G_G.S gHg T pH- 




I 
M 

Ig C]s[s" HPEDDW m1le1n|I DlV C eHJc H Y hLck 

L s is k1 R Q v[s] EKGKGWSPV KlirRlTl Q D kB P P n©lk 



s 

H 
A 
T 

glegdfrsyg 

K T Q P V rInIt E R 
K T EL ILSIa S P H 



paenvhg- 

NTPEPVS- 



MKK3 MPI aa 
hFyn 
cYrk 
hSrc 
hYes 
hFgr 
hLyn 
hHck 



S[GJY]RfYLG_TjD P T 



HIp S O IY DPP P T 

gEIg a f p a s qIt 
aeJp T 

YiGjP DPT 



p[q)h y Ip SI F G V T SJI P 
-LQlIiSGAF tEjLP 



P S K 
TVS 
K A R 



D p]t S N kEI 



P 




aCsI AJD G H R G 
C p[srslsfAlK G_T A V N 



Y li E P MKK3 MPI aa 

N - - Y nIn Fl hFyn 

D [fIn IN fI cYrk 

S A A f[a P a hSrc 
F sis L, hYes 



PVPESQLL 
HNfslH N S N T 



G K GlT M L X R N GLSJ E V R D - 



PlN y Is H fI hFgr 

P gIq r[f]q T K hlyn 

P^ X R hHck 

L V T Y E G S hliCk 



L V V F N hUJ a[zIp1 S P K Q inBlk 



Y L 



lENPGAIiCSPQSQ 

VN SSSHTGT 

PGFYPCNTliQAHSS 
FNSSDTVTSPQ 

A SSSFSVVPSS 

fJ LDSGT 



F G G 

f(s]g 

F G G 
F Q Q 



PCIiSTEADKSTV 

Aj GGQGLTV 

aI AVSPPVP 

EP KL 

TPFGGSSGVTP 

q[a1x N P G 

EE Q[g1 

GS ED hHck 

p(a1 --SPIiQD hIiCk 

DE EE- mBlk 



R H G MKK3 MPI aa 
L R T hFyn 
CYrk 
hSrc 
hYes 
hFgr 
hLyn 



RAG 
Y P A 
X R G 





wIfFa RLH 

WEARS 
WEARS 

wE] aEIs 

WEARS 
WE A R S 



aEs 

A R S 

aEIs 

A R S 




S S Q Q L Q G 



MKK3 HPI 

hByn 

cYrk 

hSrc 

hYes 

hFgr 

hLyn 

hHck 

hLck 

iriBlk 



aa 



FIGURE 11A 




aa 



V E RjL G _ 

V r[1_I£..g!sIg1 DnBlk 



FIGURE 11B 




FIGURE 11C 




FIGURE 11D 




FIGURE 12 



Growth Factor Response of 
MKK-1 Expressing L-8057 Cells 
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